5] Brookhaven

National Laboratory

: U.S. DEPARTMENT OF

()ENERGY

RHIC Performance Update

Michiko Minty
Associate Chair for Accelerators and Applications
Accelerator Division Head

December 13, 2022 WKl (0 [} @BrookhavenLab



Contents

Recent RHIC Run Performance
Beam Energy Scan program (BES-II during RHIC Run-19 through Run-21)
RHIC Run-22: last full energy p—+p- run prior to EIC construction

RHIC Run-23 to Run-25
RHIC 25 year upgrade plan and cryo upgrade for the EIC

Response to recommendation from C-AD MAC 2021

Summary

k? Brookhaven
National Laboratory
M. Minty, CAD MAC i Dec 2022



Recent RHIC Run
Performance




Beam Energy Scan (BES) Program BES-I: 2010 - 2011, 2014
BES-II: 2018 - 2020
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Low Energy RHIC electron Cooling ( LEReC) Principle Investigator

Alexei Fedotov
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A. Fedotov et al, Experimental Demonstration of Hadron Beam Cooling Using Radio-Frequency
Accelerated Electron Bunches, Physical Review Letters 124, 084801 (Feb 2020).

First operational electron cooling in a collider (Run -20)
() Brooknaven Critical for lowest -energy RHIC program in Run -21

National Laboratory 5

M. Minty, CAD MAC i Dec 2022




First demonstration of high-energy bunched-beam electron cooling

RHIC Run-20 1 first operational use of LEReC

First application of electron cooling in a collider

©

Run20 Delivered Luminosity
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Run Coordinator: Chuyu Liu (Run-19 to 21)
LEReC Principal Investigator: Alexei Fedotov

Run20 Delivered Luminosity
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RHIC Run-211 highest priority for BES-II

Second year with low-energy electron cooler (LEReC) Run Coordinator: Chuyu Liu (Run-19 to 21)
Most difficult energy (~40% lower than nominal injection energy) LEReC Principal Investigator: Alexeil Fedotov
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Highest priority Run -21 goal significantly exceeded
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BES-I vs BES-Il luminosity
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Successful completion of the multi  -year BES program
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RHIC Run-22 1 last full energy p-+p-=run at RHIC

Run coordinator: Vincent Schoefer

. . _ Run-22 delivered figure of merit
p-+p- polarized proton collisions at 508 GeV c.0.m. with nssssm— s apgen s s svasnae

new STAR forward detector upgrade

Schedule

final cooldown to 4K delayed by 13 days
14 day run extension granted by DOE Office of NP

(Unusual) run challenges Run-22 delivered luminosity

two snake magnets damaged (power outage)
extended running with AGS Westinghouse motor generator

Performance summary

forward program: 107%, exceeding the goal
mid-rapidity: ~98%, achieving the goal

Successful completion of last full energy polarized proton run
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